IN May of last year Dr. Morriston Davies brought to see me a lady aged 58, a Jewess, on account of a small projection, obviously of bone, terminating posteriorly a median ridge in the hard palate, which, she said, had been present for a long time, but had slowly increased in size ( fig. 1 ). The most prominent part corresponded approximately to the FIG. 1. junction of the palate bones and superior maxillI. The mucous membrane on its surface presented a small healing ulcer, and the question of possible malignancy was the actual cause of the consultation.
Up to that time I had never heard of the toruts palatinus, and, surgeon-like, I suggested the removal of the supposed exostosis. But my ardour was damped by the deaf husband mistaking my suggestion that it was congenital for one that it was hereditary, and stating in confirmation that her daughters had the same peculiarity. We at once examined his palate and our own and found thenm to be flat, while that of the grown-up daughter who acconipanied them presented the wellmarked median ridge, the model of which I produce. The husband's statem-lent turned out to be an exaggeration. Dr. Davies has examined all the other children, and several if not all the grandchildren, and in none of theim could he discover any abnormality of the palate.
In October I was operating on an Amiierican, aged 69, for piles, and the anesthetist, in searching for the possible presence of artificial teeth, discovered a torus alnmost exactly like the one I have described, only situated som-lewhat further forward ( fig. 2) , being between the first (2) FIG. 2. miolars instead of well behind the second (2), the anterior part being * in. nearer the incisor teeth than in the last case. The patient, a very intelligent m-an, was unaware of the presence of the lum-p, though he did recollect that it had been remiarked upon by somne dentist or doctor. He has prom-ised to examiine his children and grandchildren, but has not yet reported.
In July Dr. Batty Shaw sent m-e a m-iddle-aged womian from the out-patients' department with the flat swelling of which I now show the cast. It extends up to the alveolar border in front, and posteriorly as far as the interval between the second and third miolars. This ridge has a well miarked sagittal groove in the m-iddle line.
Naturally I made inquiries amongst the dentists, and it at once became clear that to some of them the swelling was familiar, as, if it be at all common, was likely to be the case, for it must necessitate modifications from the normal shape of an upper palate. Some of my friends had preserved casts of palates showing the peculiarity; Mr. William Hern has kindly given me five and Mr. Relph one. Mr. Tomes had gone so far as to attempt to remove one. But it was humiliating when Mr. Mummery produced the cast of the largest torus I have ever seen ( fig. 3) , and told me that he had submitted it, or the patient (an American lady) from whom it was taken, to me six years FIG. 3. ago, and that we agreed we knew nothing about it and decided that it should be watched. She is still a patient of Mr. Mummery, and the lump has apparently very slightly increased in size posteriorly, possibly owing to some thickening of the soft parts. The swelling in this case is not quite symmetrical, but presents an extra lobe on the right side. The median groove is well marked. It extends as far forward as the alveolar border and backward as far as the back of the third molars; Mr. Mummery has discovered one other cast of a long flat torus.
One of Mr. Hern's cases shows a torus that approaches the last in size and extent ( fig. 4 ), but it is quite symmetrical. It was taken eight years ago from an English lady then aged about 40. The lump had been recognized for two or three years, and it has been seen since the cast was taken. It does not appear to have grown. Another of Mr. Hern's casts shows a well-marked posteriorly situated swelling, prolonged forward by a flat ridge, which therefore resembles my first case (fig. 5 ). The abrupt part of the tumour has a median groove. It was taken a year ago from an Englishwoman aged about 40. His third cast shows a small abrupt torus opposite the first molars ( fig. 6 ). It is peculiar in that it is just to the left of the median line. But I.think it is the genuine thing-as I have found at least two lateral tori FIG. 4 amongst the skulls at the College of Surgeons. The cast was taken about five years ago. from an Englishman aged about 60. On comparing it with a cast taken recently it is clear that it has not grown. There is no sign of a similar growth in his four children, who are now of adult age. His fourth cast shows a large posterior torus markedly bilobular, the left lobe being the larger. It is opposite the space between the second and third molars. It was taken recently from an Englishwoman aged about 50. She knows of no other cases in her family; but she was unaware that she herself had any peculiarity.
His fifth is situated far forwards. It is flat and made up of four lobes. It was taken from* an Englishwoman aged about 45, and has apparently not increased in size during the last five years.
Mr. Relph has given me a cast almost exactly like that of the third of my own cases: a flat ridge with a median groove. It was taken from an Englishwoman some years ago.
Such a collection of odd-looking palates rnade in little more than six months was sufficiently interesting, and it became necessary to inquire whether the swelling was pathological or anatomical. Dr. Keith, the learned curator of the Hunterian Museum, at once referred me to the exhaustive monograph by Stieda, of Kbnigsberg, " Der Gaumenwulst" FIG. 5. (torus palatinus) in Virchow's Festschrift, 1891, i, p. 145 . The whole subject is there treated with much detail. Chassaignac seems to have been the first to draw attention to it and to have attributed the swelling to syphilis, which it certainly is not. Luschka, Virchow and others briefly refer to it. But it was not seriously studied till 1879, when Kupffer and Bessel-Hagen started the theory that it was a characteristic of Prussian skulls. This theory has been completely upset by later and more extensive observations. Stieda concludes that it is met with in the skulls of all races, though it has actually been observed, he says, most frequently in those of Peruvians and Ainos, and least often amongst negroes. Amongst 229 Peruvian skulls it was found in 129 cases-that is, in 56 3 per cent.-and amongst sixty skulls of Eskimos it occurred in no fewer than 60 per cent.
In at all events one anatomical book' it is described and figured as an anatomnical variation. He figures ( fig. 7 ) three frontal sections of common varieties of hard palate, one (a) very thin with a slight median groove on the under surface and flat nasal surface; another (b) thicker, quite flat beneath, but with the nasal surface somewhat concave from side to side, and a third (c) with a rough buccal surface, very thick, and with a much hollowed nasal surface. It is not, therefore, surprising in handling a large number of skulls to meet with great variations. The FIG. 6. book description of the palate of an Anglo-Saxon or a German would need considerable editing before it would apply to that of a Peruvian, an Eskimo, or a negro. Not to dwell upon such striking features as the variations in depth of the alveolar process giving rise to a high or a low palate, or in the shape of the curve of this process which varies from that of a hyperbola to that of a horseshoe, there are some of apparently minor importance which may give rise to or modify the appearance of a torus palatinus.
The palate process of the palate bone is sometimes (often, e.g., in the skulls of Hindoos) extremely smooth and thin, quite translucent, in fact, I" Rauber's Lehrbuch der Anatomie des Menschen," 1906, Ab. ii., pp. 294-299. showing but slight indications of the crest, which, running inwards between the two posterior palatine canals, serves for the attachment of a part of the tendon of the tensor palati, and is quite plain near the middle line. In some skulls, on the other hand, these crests form great prominent wings. In other skulls there is a deep hollow varying much in depth and sharpness of outline, which lodges a mass of glandular tissue. If well marked the two hollows, one on each side, and running into one another in the middle line, appear to form the termination of a median ridge, even if there be no true torus palatinus ( fig. 8 vessels are deep, the whole of the posterior half of the palate becomes convex, and resembles to some extent the wider forms of torus, if, indeed, it does not actually form one ( fig. 9 ).
In a few cases I have met with a palate completely occupied by two equal rounded elevations running from front to back, separated by a deep median groove. In them the palate is altogether thin, and the floors of the nasal fosse are hollowed to a corresponding extent-much more so than is shown in Rauber's figures. This is a totally different thing from that which we are investigating ( fig. 10 ). Occasionally the whole palate is like an inverted pent-house roof with a ridge along the middle line. Such a palate is thicker towards the middle than at the sides ( fig. 11 ). Sometimes the whole palate is thin and arched from side to side ( fig. 12 ). Lastly, it must be observed that while the palate No. 669 . Not a true torus, but very well-marked hollows for adenoid tissue and marked prominence between them; slit-like openings of p.p. canals. 
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in some races is usually smooth and even, in others it is almost always rough and irregular, deeply scored by grooves and foramina for vessels. Very often a more or less deep groove marks the mesial suture, which is, however, as often the seat of a narrow ridge, and it is common to find the ridge and the groove together. Indian, 630, 6. Thin, convex palate, with corresponding concave floor of nose.
The last observation leads up to a description of what is actually meant by the torus palatinus. As most commonly seen, the torus (Latin torus, which means any kind of lump from a brawny arm to a marriage bed) consists of a more or less narrow ridge corresponding to the median suture of the palate, extending forwards to the anterior palatine foramen and backwards well on to the palate bones. In this form ( fig. 13 ) it tapers gradually in front, but more abruptly behind opposite the glandular fossa3 on the palate bones. The ridge is often, however, much wider, and may occupy as much as two-thirds of the whole width of the palate (figs. 14 and 15). The amount of projection varies greatly. Sometimes, instead of a uniform smooth ridge, it is made up of irregular rounded bosses ( fig. 3) , and, as shown in some of my casts (figs. 1 and 2), it may happen that one part only is raised into a prominent tumour which would strike the eye of the most casual observer. The most irregularly bossy skull I have seen was found in an early Saxon chalk coffin at Chertsey Abbey (fig 16) (IRoyal College of Surgeons Museum). The median groove is often deep; and if the projections are wide and flat, it is a sulcus rather than a torus which catches the eye.
The torus consists of spongy bone,, as may be seen in sections. It is not produced by a bending downwards of the palatine processes, the floors of the n'asal fos'se remaining either flat or only hollowed to a normal extent.
It is really essentially a projection downwards of the diploe, though the compact tissue on the surface varies very much in thickness, as is shown in the two sections exhibited (figs. 17 and 18). 4 I believe that the variety which causes the marked single prominence shown in several of my casts of living palates is generally the posterior extremity before referred to as existing between the two glandular fossm. But it is remarkable that though I have so many of these in casts taken from the living body I have not often found it in the skull. The best specimen I have seen is in one of the longbarrow skulls at the Oxford University Museum.
This description is the result of the examination of a large number of skulls of different nations to which I was led by Stieda's statements in his monograph with regard to the occurrence of the torus in greater or larger FIG. 16. Skull from an Early Saxon burial. (Hunterian Museum.) proportions or development in all races of which a sufficient number are examined. It is evidently a mistake to attempt to estimate the percentage of skulls from any particular race which show indications of its presence. The passage from the normal to the abnormal is so gradual that different observers, or even the same observer on different days, might arrive at different results. The observations are tabulated, and it will be seen that whilst there are some agreements with Stieda's statements there are some curious differences -!for example, amongst the ninety-seven Peruvian .187 w.
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The longbarrow skulls are very remarkable. They have often very rough palates, and a large proportion have the torus well developed. One is shown in fig. 19 . I saw about sixty skulls of lunatics at Oxford, about ten of which had a more or less well-developed torus-not a very large proportion. They came, I believe, from a military lunatic asylum.
I have reproduced, slightly modified, on a diagram, Deniker's grouping of the human races according to their affinities. And I have placed a dotted line under the names of the races in which, according to FIG. 19. Longbarrow skull at Oxford, No. 22. Showing rough palate, very large posterior torus, very deep median groove, large crests, and only one canal on each side. my own experience, the torus is very common, and a black line under that of those where it is practically unknown. The names of the races in which it occurs with moderate frequency are unmarked. I am not an anthropologist, and I do not know how far Deniker's scheme is accepted, but the grouping of the lines is at least remarkable. It looks rather as if the torus is a mark of the primitive races which, like the special Alpine flora, have been pushed to the limits of civilization and continue there to thrive under circumstances which are not suitable for their advanced descendants.
In connexion with this branch of the subject I may refer to two interesting series of skulls presented to the museum of University College by Professor Thane. They were found in two pits, supposed to be plague pits-one in Liverpool Street and the other in Whitechapel. Many details with regard to these skulls have been put on record in Biometrika, iii, Nos. 2 and 3, March and July, 1904, and v, Parts I and II, October, 1906, by 
The observations were made under the direction of Professor Karl Pearson, and these gentlemen very carefully investigated the history of the localities, and concluded that the pits were probably plague pits. If so, the burials were those of East End or City Londoners of 200 years ago. One hundred and seventy-six of those skulls have palates, and amnongst them nineteen present good examples of the various degrees of development of the torus-a rather high percentage, if we are to talk of percentages. But East End Londoners were probably then as now a mixed breed.
It is not strange that one should meet with a series of skulls of a particular race in which more or less of this prominence is the rule.
Such, for example, is the case with our Polynesian skulls at the College. Indeed, in a collection of twenty obtained from the museum at Auckland, New Zealand, almost every skull has a well-marked torus. Nor is it surprising that amongst other races, like the negroes and their allies, it is practically never met with. But it is remarkable that amongst people like the Hindoos, whose palates are usually smooth, a pretty well-marked torus should occasionally be seen. The fact that amongst the very mixed peoples of Europe it occurs with very varying frequency is consistent with its being a racial peculiarity, and of this there seems to me to be no reasonable doubt.
It may be asked why a paper should be offered to the Surgical Section on an anatomical peculiarity which has certainly been recognized for thirty years; and, indeed, as far as mere anatomical facts are included in it, some apology no doubt is due to the Section. But the answer is that the existence of the condition is apparently not widely recognized by English surgeons, and, as far as I know, no mention is made of the torus in our surgical text-books. I think it is high time that it took its proper place amongst tumours of the palate, and that the warning were issued that no surgical treatment is required. Probably it is best to retain for it the name which anatomists have given it. It is pretty clear that it is not a pathological condition, for it appears to have been observed in the fcetus; the on,ly known pathological condition it at all suggests is leontiasis ossea, and that only because it is a swelling formed of spongy bone occurring in the maxilla, but the resemblance ends here, for having reached a certain size it appears to remain almost if not quite stationary. Comparative anatomy does not help us much, if at all. It does not occur amongst anthropoids, but it is said to have been seen in cynocephalus babuin. The baboons, some of them certainly, have a very marked ridge, but a sharp one in the middle line, and in one of our skulls at the College of Surgeons is a swelling that might be called a torus, but it is one of a rickety animal from the Zoological Gardens, and so just open to question. The gorillas and chimpanzees and lemurs and other monkeys in the collection have perfectly smooth palates: much smoother and whiter than those of the Congo skulls. Mr. Turner tells me of well-marked ridges he has observed in some of the lower animals, and I have seen some myself, but have not worked enough at this branch of the subject to make any definite statement.
The only new facts that I have to add to those of former observers are :
(1) That it has been met with once, and almost certainly -twice, in two members of the same family.
(2) That in certain adult patients who have been under observation for a considerable time the tumour has not appeared to increase in size.
(3) That the swelling is sometimes so abrupt at one part as to make the ridge escape observation and suggest the possibility of the torus being a localized exostosis. This is, I think, important, as it is just these cases that invite removal by an operation. 
RACES OF MANKIND ARRANGED ACCORDING TO THEIR AFFIITIES (DENIKER

DISCUSSION.
The PRESIDENT (Mr. Warrington Haward) said that the Section was indebted to Mr. Godlee for his interesting communication. He had done good service in bringing this anatomical fact to their notice, and, after all, anatomy and surgery were not very easily divided. He (Mr. Haward) thought that possibly several of the members-he knew that it was so in his own case-had been misled into thinLing that the torus was a pathological condition. He recently saw a lady who had this bony swelling on the palate, and when the question of its removal was submitted to him, he, with a caution that was perhaps significant of advancing years, advised that as it caused no inconvenience, and had existed on the palate for a considerable time, it might be left alone. He wished, however, to confess his ignorance of the fact that the supposed growth was one of these anatomical peculiarities.
Mr. BUTLIN said that when he first saw the title of Mr. Godlee's paper he wondered what it could be about. "Taurus " meant a bull, and " Palatine " seemed to refer to Rome, so that the subject suggested to him a Bull of Excommunication. He had seen one of these cases-that of a lady 50 or 60 years of age, who was brought to bim two years ago. He had never previously seen a case, and he did not know what the name of it was, or any facts about it. The tumour was not quite symmetrical, and there was that curious groove between the two portions of it of which mention had been made in Mr. Godlee's paper. He came to the conclusion that it was probably not a new growth, and, indeed, he had a suspicion that it was congenital. The lady, however, was quite sure that she had had it only for a short time, but he found the real fact to be that her attention had only recently been called to it by biting on a nut or a piece of hard bread. This caused a bruise, and drew her attention to what she thought to be a new growth in the palate. He was greatly tempted to take it out, but instead of doing so he suggested that she should have a mould made; and a plate fitted so as to protect it from injury. At the end of six months another mould was made, and the two compared, so that any difference in the size and shape might be noted. The swelling on this comparison appeared to be very slightly larger than before, although the two portions seemed to retain their relation one to the other. He was glad he had not removed it, particularly since hearing the very lucid explanation they had had from Mr. Godlee as to the probable nature of this condition. He had a suspicion that the small increase of size might be accounted for by superficial thickening left by periostitis.
Dr. ARTHUR KEITH said that so far as his knowledge of the matter went he owed it all to Mr. Godlee. He was interested in the anthropological side of the question, and he pointed out that the races which Mr. Godlee had mentioned as showing the torus in greatest frequency were closely allied to one another. It had often been asserted, for instance, that the Lapps were most nearly related to the ancient Europeans, and there were other peoples figuring in Mr. Godlee's list which many authorities believed to have a close racial relationship. This bore out Mr. Godlee's inference that the presence of the torus was concerned in some way with racial characteristics. He (Dr. Keith) had had to do with one of these cases, and he had also noticed the peculiar appearance in various skulls, but as he did not understand it he did not inquire further. They got into the habit of not going on with things they did not understand, and thereby they missed a great deal. The torus appeared on each side of the median suture of the palate, and was evidently of the same nature as those sutural ridges or outgrowths found along the sutural lines on the roof of the skull-especially along the interfrontal and sagittal sutures-of Australian and other primitive races. In many cases this development of bone did not take place until later in life. The sagittal suture was well seen in many of the Australian skulls.
Mr. J. G. TURNER said that he had looked into the subject of the torus palatinus two years ago, being attracted by a statement in the text-books that it was a stigma of degeneration. As he was at that time looking through asylums with a view to determining what was the value of the high dental arch, he took the opportunity also to look for the torus palatinus. Out of 530 inmates of asylums he found only two instances of the presence of the torus, and he considered that this effectually disposed of the idea that it was a stigma of degeneration. He found two other examples in normal patients at the Royal Dental Hospital. He had also found examples in the skulls of other races, the best marked being in an Eskimo skull. One of his cases furnished an example of a small torus occurring far back at the junction of the palate processes of the maxille with the palate bones, which was associated with the hypertrophic exostosis due to pyorrhcea. He had an idea that there might possibly have been some infection, and there was some reason to think that it had increased in size. In dealing with the case he was cautious, and said that it could do no possible harm. It was allowed to remain, and had not since increased. He had also examined some of the lower animals in order to see whether there was anything analogous to this condition. The question, on taking up the study of animals, was as to whether he should restrict himself to a large thing like a hump or a breastplate, or take note of a ridge-a heaping-up of bone along the suture line. He decided that it would be better to take note of every ridge. Among animals there was considerable variation between the flat palate and the palate presenting a ridge. Among the higher apes there were very few ridges, and not many among the carnivora, but practically all classes of vertebrate animals showed ridges to a greater or lesser extent. In ruminants and other animals a ridge in the front part affording a protection to the anterior palatine nerves and vessels was the more obvious, while in man it was in the back part that it was chiefly in evidence. The only animal in which he found a well-marked bossing behind the palatine foramen was Hystrix africae. He had found the ridge also in the manatee, and, in fact, in practically every class of animal examined it was discovered, but with no regularity in any one. It appeared to him to be a normal variation of the palate, and whether it was going to show itself merely as a suture line or as a broad plaque they had no indication.
Mr. STANLEY MUMMERY asked whether Mr. Godlee considered that all bony swellings in the middle line of the hard palate were of this nature. Symmetrical exostoses of the lower jaw were not uncommon, and in one of the cases which Mr. Godlee had mentioned the swelling undoubtedly had increased in size, as he (Mr. Mummery) had had this patient under observation for several years. It apparently began to increase in size about four years ago and became flatter, and they saw that a similar alteration had taken place in other cases. Mr. Heath had mentioned the case of a woman who noticed a small, hard bony swelling in her palate when she was quite a child. This increased to a certain size and then remained stationary until she was 40 or 43 years of age, when it began to increase in size rapidly. The patient came to Mr. Heath to ask his advice, and on removing the growth he found that it was undoubtedly cancerous. If this was exostosis, did Mr. Godlee consider that there was any danger of these changes taking place in the case referred to ?
Mr. HERN said that in the course of his practice he had come across a few of these cases. They were rare in his experience, although not very rare.
During the last twelve or fourteen years he had seen at least six cases. Mr.
Godlee possessed the models of some of them. With regard to Mr. Godlee's Case No. 1, in which he (the speaker) was concerned, he was now absolutely sure from his colleague's evidence that the sister who had seen her, respecting whom there was at first some doubt, had a torus of about the same size as the other. He had been in the habit of taking a model in these cases in order to see whether there was any subsequent increase in size. He thought that such models might be useful at any future time if a surgeon required proof as to whether the swelling had or had not diminished. His own experience in watching these cases was that they did not change much. Some time ago when Mr. Godlee asked him whether he had seen any of these cases he was pleased to be able to show him a few models. Since then he had been asking his dental colleagues whether they had any models showing the torus, and one of them told him that he had unfortunately recently destroyed a model which he had possessed for twenty years. This was to be regretted, because it was the model of a patient who was aged 60 when it was taken, and who had recently died at the age of 80. His friend saw the patient shortly before her death, and the torus had not apparently increased in size at all.
Mr. GODLEE said that he was very much interested in what Mr. Butlin had stated about the patient whose torus had apparently grown to a certain extent. He did not find many of the abrupt tori in the skulls he had examined, and it was possible that the size of the swelling depended somewhat upon thickening of the mucous membrane. The bony growth might therefore appear to increase or diminish, whereas the real cause of the changes was more or less superficial. Dr. Keith had dealt with the anthropological side of the question, and on this he had only to add that the inhabitants of prehistoric Britain had most remarkable palates. Almost all those that had been preserved among the prehistoric skulls at Oxford showed more or less indication of the presence of a torus and were extraordinarily rough. It was very interesting to hear what Mr. Turner had said about his observations among the lower animals, He (Mr. Godlee) had always felt that he ought to have gone further than the examination of the primates, and he thought it probable that further investigations in this direction would reveal some interesting facts. In answer to Mr. Stanley Mummery, he could not pretend to say that every bony swelling in the palate was a torus palatinus, but he felt confident that Mr. Mummery's cases were both genuine examples of it. With regard to ivory exostosis, he had not come across a single case in the examination of between two and three thousand skulls, and he thought it must be very rare. It was also interesting to hear about the small proportion of tori found among lunatics. At the Oxford Museum, where he saw the fairly large collection of sixty skulls, about ten out of the sixty had a torus palatinus. The asylum from which they were taken, however, was a military one, and probably the skulls were those of people of several different races.
